Searching PAJ 




Page 1 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2003-270585 
(43)Date of publication of application : 25.09.2003 



(SOlnt.CI. G02B 27/09 

G02B 5/32 
G02B 27/00 
G03B 21/00 
G03B 21/14 
G03F 7/20 
H01L 21/027 
H04N 5/74 



(21 Application number : 2002-074027 (7 1 Applicant : RICOH CO LTD 

(22)Date of filing : 18.03.2002 (72)Inventor : MIYAGAKI KAZUYA 

KAMEYAMA KENJI 
KATO IKUO 
AISAKA KEISHIN 
TAKIGUCHI YASUYUKI 



1*v 



(54) LASER ILLUMINATION OPTICAL SYSTEM, AND EXPOSURE DEVICE, LASER BEAM 
MACHINING DEVICE AND PROJECTION DEVICE USING THE SAME 

(57)Abstract: W0> 
PROBLEM TO BE SOLVED: To provide a laser 
illumination optical system which can decrease the 
interference fringes occurring in the luminous fluxes 
in the perpendicular direction of the array of a laser 
array light source, can improve the illumination 
performance and light utilization efficiency to a part 
to be irradiated and can make illuminance uniform. 
SOLUTION: The laser illumination optical system has 
at least the laser array light source 1 1 which emits a 
plurality of laser beams and a hologram element 12 
which is disposed between the light source 1 1 and 
the part 13 to be irradiated, converts the respective 
laser beams emitted from the light source 1 1 to 
luminous fluxes of the uniform illuminance of a 
rectangular shape and irradiates the part 13 to be 
irradiated with these luminous fluxes. The laser array 
beams of the Gaussian profile characteristics emitted 
from the light source 1 1 are converted to the 
luminous fluxes of the uniform intensity of the rectangular shape by the hologram element 
1 2 and the part to be irradiated is illuminated with these light fluxes adjacently with each 
other on this part and therefore the interference fringes are hardly generated in the part to 
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be irradiated and the compact illumination optical system having the high light utilization 
efficiency is obtained. 
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JfcSfcJRT?^— fcT-AfcgJftU U>Xl 0 5T"7-* 1 40 

1 0 6O*ffiU0I^»«Wrl0l3&«T**. 
U>Xl 0 5&&&U>X\zm£frZ.2>t)\ %1><\Z& 

m%n&&& r J-i7 fr-siEex-tt, 9-^7 1 o 6©£ 
tiiKfflKfcfcoTi^— MMTsafc*. u— tfyx-;u 

[0 0 3 5] **JiWO«3t*«Ttt, na%¥XicjtE 

SfE0lJl~5 1 6 ) ©-5^©[5jn^— P 

K:BE«JO*J5!t*fflV»fcU— If JHBBt** 1 0 l£fflV>-5 



#112 0 0 3-2 7 0 5 8 5 
10 

d<il5^. *©/ii*. !flDI-*»U— !f7--Jl' 

[0 0 3 6] 8 ) jfelCflMBl 9 \z&z>mwgk 

SltgSte, ^7K3t«10 0r, 10 0g, 1 
OObi, SM6«1~5 1 ~M*« 6 ) ©5£ 

10r. llOg, HObi, 6M¥tll3i, 
gM£HS8 hJVl>7) 114t, S»W>Xl 1 

>XT. v-i h/t^Xl 1 4#6©jIHgi7 , d£5K)^&<& 

<tt». a. fe^is^ai i3tntty-f?D^'^7 

[0 0 3 7] "*SfcB609Ttt, I/— tf«B9i3t** 1 1 0 
r . llOg, HObli, W^ZWftftMit^Wil 1 
1 r, 1 1 1 g, lllbi*D^7i*f 112r, 

ii2g, 112 bTtsE^nxv^. -r&fc-fe*^ 

0!lT«U Itfjfi©ffi0, *'n^5A|f 1 1 2 r, 112 
g, 1 12bTl/— !f7K3tSl0 0r, 1 0 0 g, 
1 0 0 b©7U-fJP£73fp] (7 WB3£7jfa) ©3£S# 

HOr, llOg. 110 bSttAtf«J«*tWT** 
hA'JUXl 1 4IT : FW^4l/&^- 

1 2 g, 112 bte0 9©iig0SJ¥£73lp] (MffilCffit^ 
ft) ©3i«*S— <t«ttf?W. *D^7A*?1 1 2 r, 
1 1 2 g, 1 1 2 btfeMftl 1 3©ffl»CU>X7 

[0038] u—*fmwyt¥% HOr, 1 1 0 g . 1 

1 0b*»6©3tJSttfe^fi!c*ai 1 3fcA»U fe^tf 
1 3T-55* (R) . » (G) , # (B) ©3fe©l/ 
~tf3tttf-&J5JiSn*. r©3-fe©^3tT7l' hA';i/7* 

i i 4tf»js9i*n, 5-r ka;u^"i i 4TssMa«sn 
icgfi^n^c 5-r hA;i/Xi i4iiin 

%m teTmmytttskWtt&myt f- at. x u 9 

[0 0 3 9] *Htt«TttJjitt©5-f h/WXl 

LTfc&H. HItkL^I^^ 3^©J®-&SC«, — O© 
h/N*;WX^lE«U, 3 0©^ hA;i/X*^©H#^5 
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[0 0 4 0] *iafi«©aj#SE«Ttt. ymtfi^—^y 
(7u-im&jjfa) ©stats # a if 5 ash 1 i i 

2r, 1 1 2 g, 1 1 2 bT3*£##fc£iftSi*-a* 
hAJU7l 1 4±TTiWi©«flfeb«tV»^-JIB 

[0 0 4 1] 

— ifJHW3fc**Ttt, tt*OU— !f3t*W 

»*-*-<& I'-lf 7 KU— !f7I>-f3t«t*fia 

lei 0^-J»STffi»ttO3t«K LTtftHI»aJ»cJIH«f 
* OT, tf^*HSTTI*»W<R£ L IC < < . n >/t ^7 h 

E«OI^— tfJH«3t**Ttt, tM^Sl (DMmzMx. 
T, ttlEP— tf7W 3t»*»6ttl»S*l*$*©^— If 

-f JP4*tt03t3|I*» 6ffi»ttOl%— £ 

flSftOi^— fcSB4 H U— If JiBE 

tO 0 4 2] at*^3e«0^— tfflSW3tt*»Tfi, fit 
#JH1 *fc«2©«J5SKin*.T. WIEU— 1f7 

<b &tt-2tl2>&4 © U— ifft£ sMfaatftfSW** 

SjfcD^AStfflCkO ^Hi^TiE^!* ©ftJl? IC L T 

3*:<s6. *D^5A*^©IMW«*K:fcS. ^^Tf»* 



12 



[0 0 4 3] W#W4Ktt©U-1fi»gi»te*JRTtt. W 
^3©*fiXICiP^.T. tfJfS¥ff3t^t#e«. ->u> 
K U * W >X7 W t -> 'J >y- >XT-«jS $ 

e-A tm&£ o izmwtztctb, ajsitasT^wfl* 

(8E-3T«*«4K«**|l!KJ:tlHr, U— If 7 U-f3tB 
©7W£it#fa©^fcfiBrr*TO«*S«SU tt 

#*T*oT't>ttllll«R^©8B0IttflE*£ 6 »Cf6j_h^-& 

-set, W3Wfl:*«:©lHMF***<T*i: 
fc *«T # * U~ !f JRIBJfeft* * C t *» "C * * . 

[0 0 4 4] mXm&KMM'— tfR8WJt**TJi. w 

*^i~4®{Bjn^— -^©jf^icjpAT, |frfE*D^7 
Ass^fi. 2ffio*D^7At^T«j«§n. cine.© 
20 ^ny^A^ttsvwctt^i^^iast-rsiaisittott 

g|5T«« b*- A tJfcSJ: 5 icSBWTSJfcft . tt«B»»T 
Tf*»5l:ffS»Wl:J:tlK, !f 7 W3t«07 

[0 0 4 5] M*gt6e*CDl'— !fJHBI!***Ttt, « 

AjR^aitto^rfliiaisnfciit^tttUTfeo, 

b-1f7W^«:*P^7A^JcJ:0^-flS«T« 

< . «A«OR<b^ < ft D JHWt***»1B*lcJ!t*. 
40 ffi-3T»*gS6K««>»MC«tntf. U-1f7U-f3t« 
©7U-fS**fa©3tt*fcSB-r* ; F#»&«&U tt 

W3ie**t«*fcr« - i38«T** U— if JHH3fc¥Xt 

[0 0 4 6] 7 C«©«3t»«Ttt. f»*JS 1 ~ 

7 u-r sa*iRj©3C**« w tr f©*D^5A$?T 

hf-A7'D77'f;U«:^S-e-.5fc«>. l/^^jUTT 
50 *«*«5E*Ulc< <J8WttiB*»Au»Jl3tt*«tft*. fi£ 



# 



wet. &fsmmWi i, &wp>x 

[0®©OTi&tftBj] 

[Eii] MaMii. 2 mmm^-rmx- 

(b) »fflBW3fc#*©*«&fflffi*JSBT**. 
[1212] V— yrTU-iytMfrZtii&i-ZnZ— 0<DV—*f 

[03] ^Dy^ASs^s^UTflHWsnajtsottBa 

[0 4] »*a3»Cff*«M(D— **fi«**rHT*o 

( b ) tt t — tJ 1 HHWSt** ©*H&flifl5«J5*B'r * * . 
(El 5] »*3S4fc«S»M©— SSafi«*w"fBlT*o* 
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[0 0 4 7] «^8fE®©U— tfJDI*«Ttt. Ht# 
ifi 1 ~ 6 ©{Bjn#>— 3£IEtt®l<'-1fM9!3>£PX&. I" 

<D 7 U-f ©}££ £ SSI tf >;/ © * D £f 5 A 3gT 

[0 0 4 8] flr^S 9 ia®©s«g«x-«. 1 ~ 
6 totetvto—o lcfE«© V— *f HBM3t#* «t . -fe^fiK^ 
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*T» (a) ttU— tfJR9i3t**©«%¥iB*l«H. 
(b) y J BgBJ3t#lS©g[B&fl'J®«J5fi0T-S-&. 
[0 6] »^5iC#^%BJC0-H^J^^-r@T*o 
T, (a) ttU— »f«W3t**0«[l»3pffifllBJEH. 

(b) au-ifjHn%¥»oiuiiimB«ijKHTft«. 

[0 7] BI*a7ICff458W©-|liE«!IS:S-r*3tt*« 

[0 8] «#«8fc«*»H0— ^Jtwsw-ru-^ WP 

lSB©«ili/S0T;&<l>. 
[0 9] flfc#«9K«*3£K©-SSMW*S*-»#8« 

[#^©6&BJ] 
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12, 2 2, 4 1a, 41b:*D^5A$f 

1 3 : ttflBttffi 

2 3 : DU^-M'>X7H (¥tf3t*<t^a) 
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3 2 : ->U>y-W>X (W3Wtfl:^») 
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10 0: U— tf7U"Y3tffl 
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10 1: U— !fJH9!3fe4fcff 
10 2: (UTtffl^T.^) 
10 3: jft#U>X 
10 4: gffi^-v 
10 5: 1/>X 
10 6: "7 — £ 
1 1 0 r , 1 1 0 g, 
1 1 r , 1 1 1 g, 
1 2 r , 1 1 2 g, 
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112b: *Di/7A|f 
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